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(54) Mobile telecommunication system and method for performing handoff between 
asynchronous base station and synchronous base station 



(57) A mobile telecomnnunlcatlon system for per- 
forming a handoff from an asynchronous communica- 
tion system to a synchronous communication system In- 
cludes: at least one asynchronous base station (310); 
at least one synchronous base station (320) neighbour- 
ing to the asynchronous base station, wherein the syn- 
chronous base station transmits channel signals; at 
least one dual-mode mobile station (300) for selectively 



communicating with the synchronous base station and 
the asynchronous base station; and a reception unit 
(330), coupled to the asynchronous base station, for re- 
ceiving and decoding the channel signals to transmit de- 
coded signals to the asynchronous base station, where- 
in the asynchronous base station transmits the decoded 
signals to. the dual-mode mobile station, thereby per- 
fonnlng a handoff operation. 
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Description 

[0001] The present invention relates to a mobile tele- 
communication system; and, more particularly, to a mo- 
bile telecommunication system and a method for per- 
forming a handoff from an asynchronous base station 
such as W-CDM A system to a synchronous base station 
such as 2G system based on IS-95 and 3G system 
based on IS-2000. 

[0002] Generally, a mobile telecommunication sys- 
tem includes a synchronous communication system and 
an asynchronous communication system. The synchro- 
nous communication system operates in synchroniza- 
tion with a master clock provided by a global positioning 
system (GPS), and the asynchronous communication 
system operates without regard to the master clock. Fur- 
themiore, the synchronous communication system per- 
forms a data interface or a data transmission on the ba- 
sis of interim standard (IS) protocols such as IS-95 and 
IS-41, and the asynchronous communication system 
perfomis a data interface or a data transmission on the 
basis of a universal mobile telecommunication system 
(UMTS) terrestrial radio access (UTRA) standard. 
[0003] As the number of users is rapidly increasing 
and a demand on multi-media Is rising high, a mobile 
telecommunication system is required which is capable 
of transmitting and receiving various types of Infonna- 
tion. For satisfying that requirement, an international tel- 
ecommunication union (ITU) has suggested an interna- 
tional mobile telecommunication - 2000 (IMT-2000) sys- 
tem as a next-generation mobile telecommunication 
system. 

[0004] In network developments of the IMT-2000 sys- 
tem, there are four network interface architectures as 
follows: 

1) dual-mode mobile station operating in a synchro- 
nous mode - synchronous radio network - synchro- 
nous core network (ANSI-41 network); 

2) dual-mode mobile station operating a synchro- 
nous mode - synchronous radio network - asynchro- 
nous core network (GSM-MAP network); 

3) dualrmode mobile station operating in an asyn- 
chronous mode • asynchronous radio network - 
asynchronous core network (GSM-MAP network); 
and 

4) dual-mode mobile station operating in an asyn- 
chronous mode - asynchronous radio network - syn- 
chronous core network (ANSI-41 network). 

[0005] Figs. 1 A to 1 D are views showing network In- 
terface architectures of IMT-2000 system. In the draw- 
ings, the dual-mode mobile stations 1 0 are a mobile sta- 
tion that can selectively Interface with the synchronous 
communication system and the asynchronous commu- 
nication system according to a type of the radio net- 
works. 

[0006] An Air-interface between the dual-mode mo- 



bite station operating in the asynchronous mode and the 
asynchronous radio network employs an asynchronous 
communication Air-interface protocol, and an A-inter- 
face between the asynchronous radio network and the 
5 synchronous core network employs a 3 generation In- 
teroperability specification (3G-tOS) protocol. 
[0007] In case of Fig. ID, however, there are differ- 
ences between the Air-interface and the A-interface In 
a call control, a procedure of a handoff operation, kinds 
10 of messages and parameters, and the like. Therefore, 
an effective call control and handoff method is needed. 
[0008] The handoff is an operation for assigning a 
- new communication channel to a mobile station when 
the mobile station moves from one specific celt to an- 
15 other cell neighboring to the specific cell. In handoff 
techniques, there are a hard handoff and a soft handoff. 
[0009] When a mobile station moves from one cell to 
another celt, the hard handoff is achieved by breaking a 
communication channel of one base station and then 
making a call connection to a communication channel 
of another base station. At this time, there may occur a 
phenomenon of a breaking of communication. 
[001 0] When a mobile station moves from one cell to 
another cell, the soft handoff is achieved by making a 
call connection to a communication channel of another 
base station and then breaking a communication chan- 
nel of one base station. 

[0011] When the mobile station communicating with 
an asynchronous base station moves to an area where 
there are no asynchronous base stations capable of pro- 
viding a communication service to the mobile station, it 
is necessary to perfonn a handoff from a current asyn- 
chronous base station to a synchronous base station 
neighboring to the cun'ent asynchronous base station. 
[0012] For performing the handoff of an asynchro- 
nous base station to neighboring synchronous base sta- 
tion, a mobile station should obtain information associ- 
ated with the synchronous base station, such as a pilot 
offset of the neighboring synchronous base station, a 
superframe timing of a Sync channel, a long code state, 
and the like. Also, in order to minimize a phenomenon 
of an undesirable breaking of communication, the mo- 
bite station should obtain the Information before a com- 
pressed mode. 

[0013] The pilot channel of entire synchronous base 
stations employs one short code having a length of 2^^ 
chips (26.667 ms), and each synchronous base station 
are identified according to corresponding pilot offset of 
the pilot channel. Therefore, for searching for the pilot 
channel during the compressed mode, a total period of 
26.677 ms should be searched, thereby causing a waste 
of time. 

[0014] Additionally, for obtaining the pilot offset and 
the long code state of the traffic channel, the Sync chan- 
nel needs to be decoded. Since the superframe of the 
Sync channel has a period of 80 ms, however, it takes 
much time to perform the handoff from the asynchro- 
nous base station to the synchronous base station. 
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[0015] Furthermore, in case where the mobile station 
does not obtain the Information associated with the 
neighboring synchronous base station, the mobile sta- 
tion cannot Immediately perfomfi a power monitoring op- 
eration when the mobile station receives a power mon- 
itoring command from the asynchronous base station. 
As a result, the mobile station performs an initial cell 
searching operation In order to obtain information asso- 
ciated with neighboring synchronous base stations. 
However, it takes much time to perform the initial cell 
searching operation, thereby causing a phenomenon of 
an undesirable breaking of communication. 
[0016] It is, therefore, an object of the present inven- 
tion to provide a mobile telecommunication system for 
perfomriing a handoff from an asynchronous communi- 
cation system to a synchronous communication system 
by using information associated with a neighboring syn- 
chronous base station. 

[0017] It is another object of the present invention to 
provide a method for perfomriing a handoff from the 
asynchronous communication system to the synchro- 
nous communication system by using infomriation asso- 
ciated with a neighboring synchronous base station. 
[001 8] In accordance with an aspect of the present in- 
vention, there is provided a mobile telecommunication 
system for performing a handoff from an asynchronous 
communication system to a synchronous communica- 
tion system, comprising: at least one asynchronous, 
base station; at least one synchronous base station 
neighboring to the asynchronous base station, wherein 
the synchronous base station transmits channel signals; 
at least one dual-mode mobile station for selectively 
communicating with the synchronous base station and 
the asynchronous base station; and a reception means, 
coupled to the asynchronous base station, for receiving 
and decoding the channel signals to transmit decoded 
signals to the asynchronous base station, wherein the 
asynchronous base station transmits the decoded sig- 
nals to the dual-mode mobile station, thereby perfomri- 
ing a handoff operation. 

[0019] In accordance with another aspect of the 
present invention, there is provided a method for per- 
forming a handoff from an asynchronous communtea- 
tion system to a synchronous communication system In 
a mobile telecommunication system, wherein the mobile 
telecommunication system includes an asynchronous 
base station, a synchronous base station neighboring 
to the asynchronous base station, the synchronous 
base station transmitting channel signals, a dual-mode 
mobile station for selectively communicating with the 
synchronous base station and the asynchronous base 
station, and a reception means, coupled to the asyn- 
chronous base station, for receiving and decoding the 
channel signals to transmit decoded signals to the asyn- 
chronous base station, the method comprising the steps 
of: a) receiving the channel signals; b) communicating 
with the dual-mode mobile station operating in an asyn- 
chronous mode; c) searching neighboring asynchro- 



nous base stations to be handed off; d) if there is no 
neighboring asynchronous base station to be handed 
off, transmitting a power monitoring command to the du- 
al-mode mobiie station; e) transmitting decoded signals 

5 to the dual-mode mobile station; f) performing a power 
monitoring operation and report monitored result to the 
asynchronous base station; and g) perfomning a handoff 
to the synchronous base station. 
[0020] Other objects and aspects of the Invention will 

10 become apparent from the following description of pre- 
ferred embodiments of the invention, with reference to 
the accompanying drawings, in which: 

Figs. 1 A to 1 D are views showing network interface 
IS architectures of IMT-2000 system; 

Figs. 2A and 2B are views illustrating a handoff from 
an asynchronous base station to a synchronous 
base station; 

Fig. 3 is a schemata diagram illustrating a mobile 
^ telecommunication system using a reception unit 
for receiving Information associated with a synchro- 
nous base station in accordance with an embodi- 
ment of the present invention; 
Fig. 4 is a block diagram illustrating a reception unit 
25 in accordance with an embodiment of the present 
invention; 

Fig. 5 is a timing chart of absolute times with respect 
to asynchronous base stations in accordance with 
the present invention; 
30 Fig. 6 is a diagram illustrating a structure of an ac- 
quisition indicator channel (AlCH) to be used for 
transmitting a long code state; 
Fig. 7 is a diagram illustrating a transmission of a 
long code state by using an acquisition indicator 
35 channel (AlCH) in accordance with an embodiment 
of the present invention; 

Fig. 8 is a diagram illustrating a structure of a new 
physical channel to be used for transmitting a long 
code state in accordance with an embodiment of the 
40 present invention; 

Fig. 9 is a flow chart illustrating a method for per- 
forming a handoff from an asynchronous base sta- 
tion to a neighboring synchronous base station in 
accordance with the present invention; and 
45 Fig. 1 0 is a diagram illustrating a structure of a com- 
pressed mode. 

[0021] Figs. 2A and 2B are views illustrating a handoff 
from an asynchronous base station to a synchronous 

50 base station in accordance with the present Invention. 
[0022] For perfonning a handoff from an asynchro- 
nous base station such as a wideband code division 
multiple access (W-CDMA) to a synchronous base sta- 
tion, neighboring to the asynchronous base station, 

55 based on IS-95 or IS-2000, a dual-mode mobile station 
should obtain Information associated with the synchro- 
nous base station. 

[0023] For the sake of convenience, although a mo- 
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bile telecommunication system includes a plurality of 
mobile stations, a plurality of asynchronous base sta- 
tions, a plurality of synchronous base stations, the 
present invention wilt be described with a mobile tele- 
communication system including one mobile station, 5 
one asynchronous base station and one neighboring 
synchronous base station. 

[0024] Fig. 3 Is a schematic diagram illustrating a mo- 
bile telecommunication system having a reception unit 
for receiving infomiation associated with a synchronous io 
base station in accordance with an embodiment of the 
present invention. A reference numeral 300 presents a 
dual-mode mobile station that can selectively commu- 
nicate with the asynchronous base station and the syn- 
chronous base station. is 
[0025] Referring to Fig. 3, the mobile telecommunica- 
tion system according to the present invention includes 
a dual-mode mobile station 300, an asynchronous base 
station 310, a reception unit 330 coupled to the asyn- 
chronous base station 310, and a synchronous base 20 
station 320 neighboring to the asynchronous base sta- 
tion 310. 

[0026] The reception unit 330 according to the 
present invention can be implemented with an extended 
receiver such as a synchronous system signal receiver 25 
or a global positioning system (GPS) signal receiver. 
[0027] In case where the extended receiver such as 
the synchronous system signal receiver Is used, the ex- 
tended receiver receives and decodes a pilot signal and 
a Sync signal transmitted from the synchronous base 30 
station 320 and obtains the information associated with 
the synchronous base station 320. Here, the infonnatlon 
includes a neighbor list, a long code state, time related 
infonmation such as an absolute time of the synchronous 
base station, and the like. Then, the infonnatton asso- 35 
dated with the synchronous base station 320 is trans- 
mitted to the asynchronous base station 31 0. 
[0028] In case where the GPS signal receiver is used 
as the reception unit, the GPS signal receiver receives 
a GPS signal from a GPS satellite and calculates the ^^o 
time related information, including an absolute time, and 
the long code state. Then, the time related information 
and the long code state are transmitted to the asynchro- 
nous base station 31 0. At this time, the neighbor list as- 
sociated with synchronous base station is informed from 45 
the core network connected with asynchronous base 
station because the neighbor list cannot be generated 
based on the GPS signal 

[0029] When perfomning a handoff from the asynchro- 
nous base station 31 0 to the synchronous base station so 
320, the asynchronous base station 310 transmits the 
time related infomiation, the neighbor list and the long 
code state to the dual-mode mobile station 300 commu- 
nicating with the asynchronous base station 310. Pref- 
erably, the time related Information, the neighbor list and ss 
the long code state can be transmitted over a broadcast- 
ing signal, a phasing signal, or a dedicated signal. 
[0030] Fig. 4 is a block diagram illustrating the recep- 



tion unit in accordance with an embodiment of the 
present invention. 

[0031] Referring to Fig. 4, the reception receiver in- 
cludes an external signal receiving unit 331 , an external 
signal decoding unit 332 and a control unit 333. 
[0032] First, in case where an extended receiver is 
used, the external signal receiving unit 331 receives the 
pilot signal and the Sync signal transmitted from the syn- 
chro nous base station 320. 

[0033] The extemal signal decoding unit 322 decodes 
the pilot signal and the Sync signal to obtain the infor- 
mation associated with the synchronous base station 
320. At this time, the infomnation includes the time re- 
lated infomiation such as the absolute time of the syn- 
chronous base station 320, the neighbor list and the long 
code state. The infomnation then is transmitted to the 
asynchronous base station 310. 
[0034] The control unit 333 controls a status or an op- 
eration of the external signal receiving unit 331 and the 
external signal decoding unit 332 In response to a con- 
trol signal transmitted from the asynchronous base sta- 
tion 310. 

[0035] After obtaining the absolute time of the syn- 
chronous base station 320, the asynchronous base sta- 
tion 310 perfomis an initialization operation for setting 
up an absolute time of the asynchronous base station. 
[0036] Hereinafter, the initialization operation will be 
described in detail with reference to Figs. 4 and 5. 
[0037] First, an asynchronous base station initially re- 
ceives an offset time (TQffggi j) through an asynchronous 
system Initialization message from an upper layer. Each 
of asynchronous base stations has offset time (Toffsg^ j) 
different from each other. Furthemriore, the offset time 
rToffset,}) arbitrary value except for a value corre- 
sponding to N times of chips per slot, wherein the chips 
per slot Is a value defined in the asynchronous commu- 
nication system, N being an integer. 
[0038] Next, the asynchronous base station obtains 
an absolute time of neighboring synchronous base sta- 
tion and the obtained absolute time is used to set up as 
a reference time (T) of the asynchronous base station. 
Here, the absolute time (t) plays a role as a standard 
time applicable to all the signals when the asynchronous 
base station transmits signals to the mobile station. 
Meanwhile, the reference time plays an auxiliary role in 
detennlnlng the absolute times. 
[0039] Then, an absolute time (t) of the asynchronous 
base station is set up by using the offset time (T(,ffeet,i) 
and the reference time (T). The absolute time (t) is ex- 
pressed as follows: 

'/=7-+W,,, (EQ.1) 

where, 

i is an integer. 
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t| is an absolute time of i-th asynchronous base sta- 
tion, 

T is a reference time of an asynchronous base sta- 
tion, 

^offset.1 oitseX time designated from an upper 
layer. 

[0040] tn case where a global positioning system 
(GPS) signal receiver is used, an external signal receiv- 
ing unit 331 receives a GPS signal from a GPS satellite. 
An external signal decoding unit 332 decodes the GPS 
signal to obtain a long code state and a time related in- 
fomnation of the synchronous base station, wherein the 
long code state and the time related infomriation are 
transmitted to the asynchronous base station. A control 
unit 333 controls a status and an operation of the exter- 
nal signal receiving unit 331 and the extemal signal de- 
coding unit 332 in response to a control signal outputted 
from the asynchronous base station 310. 
[0041] At this time, a neighbor list is infonned from a 
core network connected with the asynchronous base 
station. 

[0042] When it is necessary to perform a handoff from 
the asynchronous base station to the synchronous base 
station, the asynchronous base station transmits a pow- 
er monitoring command and the obtained infomnation to 
the dual-mode mobile station. At this time, It is possible 
to perform a power monitoring operation to the synchro- 
nous base station by using the information transmitted 
from the asynchronous base station. 
[0043] Hereinafter, as an embodiment of the present 
invention, a method for transmitting the Information as- 
sociated with the synchronous base station from the 
asynchronous base station to a dual-mode mobile sta- 
tion. 

[0044] Generally, it takes about 240 ms to obtain a 
long code state by decoding the Sync channel. Thus, it 
is impossible to decode the Sync channel during a com- 
pressed mode. Furthemriore, since the long code state 
is a kind of information varying with time, the long code 
state should be transmitted to the mobile station at an 
exact time. 

[0045] Fig. 6 is a diagram illustrating a structure of an 
acquisition indicator channel (AtCH) to be used in trans- 
mitting a long code state. Fig. 7 is a diagram illustrating 
a method for transmitting a long code state by using an 
AlCH in accordance with an embodiment of the present 
Invention. 

[0046] An AlCH has the same frame timing as a pri- 
mary common control physical channel (PCCPCH), so 
that it Is possible to transmit the long code state to the 
dual-mode mobile station. 

[0047] As shown In Fig. 6, the AlCH has 15 access 
slots (AS) In two frames. In case where a spreading fac- 
tor (SF) is of 256, the AlCH has four unused bits in every 
access slot so that sixty unused bits are obtained in two 
frames. 

[0048] Accordingly, the long code state can be trans- 



mitted over the AlCH. Furthemnore, a frame quality in- 
dicator such as a cyclic redundancy check (CRC) code 
of twelve bits can be also inserted into the AlCH. The 
CRC code is used to check whether the long code state 

5 Is correctly transmitted. As a result, the dual-mode mo- 
bile station can correctly obtain the long code state dur- 
ing 15 access slots of the AlCH. 
[0049] Fig. 8 is a diagram illustrating a method for 
transmitting a long code state by using a new physical 

10 channel in accordance with another embodiment of the 
present invention. 

[0050] As shown, a new physical channel according 
to the present invention includes two long code state 
portions and one pilot portion. At this time, the pilot por- 
15 tton is used as a reference when decoding the long code 
state portions. 

[0051] A CRC coding unit 800 receives a long code 
state of 50 bits through the new physical channel, and 
adds a CRC code of 1 2 bits. Then, the CRC coding unit 
20 perfomis a CRC coding operation to output a CRC-cod- 
ed data of 62 bits. 

[0052] A data addition unit 81 0 receives the CRC-cod- 
ed data and adds data of 8 bits in a tail portion of the 
CRC-coded data to output a data of 70 bits. 
25 [0053] A convolution encoder 820 perfomis a convo- 
lution encoding to the data of 70 bits to output a data of 
140 bits. 

. [0054] A block interleaving unit 830 performs an inter- 
leaving operation to the data of 140 bits to output an 
30 Interleaved long code state to the dual-mode mobile sta- 
tion. 

[0055] The processed long code state is transmitted 
through the new physical channel after repeating the 
above-described procedure two times. 

35 [0056] The new physical channel has the same frame 
timing as the PCCPCH. Furthermore, by using a rela- 
tionship between the frame timing of the new physical 
channel and timings of the asynchronous and the syn- 
chronous base stations, the dual-mode mobile station 

40 can determines timing when the long code state is used. 
[0057] Fig. 9 is a flow chart illustrating a method for 
perfonDing a handoff from an asynchronous base sta- 
tion to a neighboring synchronous base station in ac- 
cordance with the present invention. 

45 [0058] Refemng to Fig. 9, at step S900, an asynchro- 
nous base station that communicates with a dual-mode 
mobile station receives information associated with 
neighboring synchronous base station through a recep- 
tion unit that is coupled to the asynchronous base sta- 

so tion. The reception unit is implemented with one of a 
GPS signal receiver and an extended receiver such as 
a synchronous system signal receiver, 
[0059] The extended receiver decodes a pilot signal 
and a Sync signal transmitted from the synchronous 

55 base station, thereby obtaining the infonnatlon associ- 
ated with the synchronous base station. The infomiation 
includes a neighbor list, a long code state, and a time 
related information including an absolute time of the 
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synchronous base station. 

[0060] In case where the GPS signal receiver Is used, 

the GPS signal receiver receives a GPS signal and ob- 
tains the infoimation associated with the synchronous 
base station, such as an absolute time and a long code 
state. The neighbor list associated with synchronous 
base station Is Infonmed from the core network connect- 
ed with asynchronous base station because the neigh- 
bor list cannot be generated based on the GPS signal. 
[0061] At step S902, the asynchronous base station 
perfomns an initialization operation for setting up its own 
absolute time by using the absolute time of the synchro- 
nous base station. Concretely, the asynchronous base 
station receives an offset time from an upper layer over 
an asynchronous system initialization message. At this 
time, each of asynchronous base stations has different 
offset times from each other. The offset time Is an arbi- 
trary value except for a value con^esponding to N times 
of chips per slot, wherein the chips for slot is assigned 
to the asynchronous base station, N being an integer. . 
[0062] Then, after obtaining the absolute time of 
neighboring synchronous base station, the asynchro- 
nous base station sets up the absolute time of the neigh- 
boring synchronous base station as its own reference 
time. An absolute time of the asynchronous base station 
is set up as follows: 

ti = T'^T^j (EQ.2) 

where, 
I is an Integer, 

t{ is an absolute time of i-th asynchronous base sta- 
tion, 

T is a reference time of an asynchronous base sta- 
tion, 

^offset.! '® offset time designated from an upper 
layer. 

[0063] As can be seen, respective asynchronous 
base stations have the same reference time each other 
and difference absolute time from each other. 
[0064] At step 8904, the dual-mode mobile station 
communicates with the asynchronous base station. 
[0065] At step S906, when it is necessary to perfonn 
a handoff, the asynchronous base station transmits to 
the dual-mode mobile station a message of searching 
neighboring asynchronous base station to be handed 
off. The dual-mode mobile station searches neighboring 
asynchronous base stations and transmits searched re- 
sult to the asynchronous base station. 
[0066] At step S908, the asynchronous base station 
detemrilnes whether or not there Is an asynchronous 
base station to be handed off. 

[0067] At step S9 1 0, if there is an asynchronous base 
station to be handed off, the asynchronous base station 



perfomr^ a handoff to the con^esponding asynchronous 
base station. 

[0068] At step S91 2, if there is no asynchronous base 
station to be handed off, the asynchronous base station 
5 transmits a power monitoring command to the dual- 
mode mobile station in a fomn of a radio resource control 
(RRC) message. 

[0069] At step S914, the asynchronous base station 
also transmits the infonnation associated with the neigh- 

10 boring synchronous base station to the dual-mode mo- 
bile station. The information includes the neighbor list, 
the long code state, and time related information. Fur- 
thermore, the information associated with the synchro- 
nous base station is transmitted over a broadcasting sig- 

is nal, phasing signal, or a dedicated signal. 

[0070] At step S91 6, after receiving the power moni- 
toring command and the Infonmatlon associated with the 
synchronous base station, the dual-mode mobile station 
perfomns a power monitoring operation with respect to 

20 neighboring synchronous base stations and' reports a 
monitored result to the asynchronous base station. At 
this time, the power monitoring operation Is perfonned 
during a compressed mode. As shown in Fig. 10, the 
compressed mode has an Idle period. The dual-mode 

25 mobile station obtains a zero offset timing and searches 
a pilot offset having a maximum output values in the 
neighbor list. Then, the searched result is reported to 
the asynchronous base station. The message of the 
searched result can be transmitted in a fonn of a pilot 

30 strength measurement message. 

[0071] At step 91 8, by analyzing the searched result 
transmitted from the dual-mode mobile station, the 
asynchronous base station selects one synchronous 
base station to be handed off by using a pilot channel 

35 signal having a maximum value. 

[0072] At steps 920, a handoff from the asynchronous 
base station to the selected synchronous base station 
is perfomried. That is, the asynchronous base station 
transmits a handoff required message to a core networic 

"^0 and the core network transmits a handoff request mes- 
sage to the synchronous base station to be handed off. 
[0073] Although the preferred embodiments of the in- 
vention have been disclosed for illustrative purposes, 
those skilled in the art will appreciate that various mod- 

^5 ifications, additions and substitutions are possible, with- 
out departing from the scope of the invention as dis- 
closed In the accompanying claims. 



1 . A mobile telecommunication system for perfonning 
a handoff from an asynchronous communication 
system to a synchronous communication system, 
comprising: 

at least one asynchronous base station; 

at least one synchronous base station neigh- 
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to the asynchronous base station; and 
a control means for controlling a status and an 
operation of the external signal receiving 
means and the external signal decoding means 
5 in response to a control signal outputted from 

the asynchronous base station. 

6. The mobile telecommunication system as recited in 
claim 5, wherein a neighbor list is informed from a 

10 core network connected with the asynchronous 
base station. 

7. The mobile telecommunication system as recited in 
claim 1 , wherein the decoded signals are transmit- 

IS ted to the dual-mode mobile station over one of a 
broadcasting signal, a phasing signal, and a dedi- 
cated signal. 

8. The mobile telecommunication system as recited in 
20 claim 7, wherein the dual-mode mobile station 

searches neighboring synchronous base station to 
be handed off by using the decoded signals. 

9. The mobile telecommunication system as recited in 
25 claim 1, wherein the asynchronous base station 

transmits a long code state to the dual-mode mobile 
station over an acquisition indicator channel 
(AlCH). 



boring to the asynchronous base station, 
wherein the synchronous base station trans- 
mits channel signals; 

at least one dual-mode mobile station forselec- 
tively communicating with the synchronous 
base station and the asynchronous base sta- 
tion; and 

a reception means, coupled to the asynchro- 
nous base station, for receiving and decoding 
the channel signals to transmit decoded signals 
to the asynchronous base station, wherein the 
asynchronous base station transmits the de- 
coded signals to the dual-mode mobile station, 
thereby perfomning a handoff operation. 

2. The mobile telecommunication system as recited in 
claim 1 , wherein the asynchronous base station is 
a wideband code division multiple access (W-CD- 
MA) telecommunication system. 

3. The mobile telecommunication system as recited in 
claim 1 , wherein the synchronous base station is 
one of 2 generation (2G) system based on lS-95 
and 3 generation (3G) system based on IS-2000. 

4. The mobile telecommunication system as recited in 
claim 1 , wherein the reception means is an extend- 
ed receiver, the extended receiver including: 

an external signal receiving means for receiv- 
ing a pilot signal and a Sync signal transmitted 
from the synchronous base station; 
an external signal decoding means for decod- 
ing the pilot signal and the Sync signal trans- 
mitted from the external signal receiving 
means, to output decoded signals to the asyn- 
chronous base station, wherein the decoded 
signals include a long code state, a neighbor 
list, and a time related Information of the syn- 
chronous base station; and 
a control means for controlling a status and an 
operation of the external signal receiving 
means and the extemal signal decoding means 
in response to a control signal outputted from 
the asynchronous base station. 

5. The mobile telecommunication system as recited in 
claim 1 , wherein the reception means is a global po- 
sitioning system (GPS) signal receiver, the global 
positioning system (GPS) signal receiver including: 



30 10. The mobile telecommunication system as recited in 
claim 9, wherein the acquisition indicator channel 
(AlCH) includes 15 access slots in 2 frames, each 
slot having 4 unused bits. 

35 11. The mobile telecommunication system as recited in 
claim 10, wherein the infomnation of the long code 
state is inserted into the acquisition indicator chan- 
nel (AlCH) with a cyclic redundancy check (CRC) 
code of 12 bits. 

40 

12. The mobile telecommunication system as recited in 
claim 1, wherein the asynchronous base station 
transmits a long code state over a physical channel, 
the physical channel including a first portion for 
45 transmitting a pilot signal one time and a second 
portion for transmitting the long code state two 
times. 

13; The mobile telecommunbation system as recite in 
so claim 1 , wherein neighboring asynchronous base 
stations have different absolute times from each 
other. 

1 4. The mobile telecommunication system as recited In 
claim 13, wherein the absolute times of the neigh- 
boring asynchronous base stations is as follows: 



an external signal receiving means for receiv- 
ing a GPS signal from a GPS satellite; 
an external signal decoding means for decod- 
ing the GPS signal to obtain a long code state ss 
and a time related Infomnation of the synchro- 
nous base station, wherein the long code state 
and the time related infomnation are transmitted 
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where, 
i IS an integer, 

tj is an absolute time of l-th asynchronous base 
station, 

T is a reference time of an asynchronous base 
station, and 

^offset,! is offset time designated from an up- 
per layer, 

wherein the offset time is an arbitrary value except 
for a value corresponding to N times of chips per 
slot assigned to the asynchronous base station, N 
being an integer. 

15. A method for perfomiing a handoff from an asyn- 
chronous communication system to a synchronous 
communication system in a mobile telecommunica- 
tion system, wherein the mobile telecommunication 
system includes at least one asynchronous base 
station; at least one synchronous base station 
neighboring to the asynchronous base station, 
wherein the synchronous base station transmits 
channel signals; at least one dual-mode mobile sta- 
tion for selectively communicating with the synchro- 
nous base station and the asynchronous base sta- 
tion; and a reception means, coupled to the asyn- 
chronous base station, for receiving and decoding 
the channel signals to transmit decoded signals to 
the asynchronous base station, wherein the asyn- 
chronous base station transmits the decoded sig- 
nals to the dual-mode mobile station, the method 
comprising the steps of: 

a) receiving the channel signals; 

b) communicating with the dual-mode mobile 
station operating in an asynchronous mode; 

c) searching neighboring asynchronous base 
stations to be handed off; 

d) if there is no neighboring asynchronous base 
station to be handed off, transmitting a power 
monitoring command to the dual-mode mobile 
station; 

e) transmitting decoded signals to the dual- 
mode mobile station; 

f) perfomfiing a power monitoring operation and 
report monitored result to the asynchronous 
base station; and 

g) performing a handoff to the synchronous 
base station. 

16. The method as recited in claim 15, further, after the 
step a), comprising the step of: 

h) perfomiing an initialization for setting up an 
absolute time of the asynchronous base station. 



17. The method as recited in claim 1 6, wherein the step 
h) includes the steps of: 

hi ) receiving an offset time from an upper layer, 
5 wherein each of asynchronous base stations 

has different offset times from each other, and 
wherein the offset time is an arbitrary value ex- 
cept for a value corresponding to N times of 
chips per slot, N being an integer; 
10 h2) obtaining an absolute time of neighboring 

synchronous base station; and 
hS) setting up the absolute time of the asyn- 
chronous base station by using the absolute 
time of the neighboring synchronous base sta- 
15 tion and the offset time. 

18. The method as recited in claim 17, wherein each 
absolute time of asynchronous base stations is as 
follows: 

20 

where, 

25 

1 is an integer. 

t| Is an absolute time of i-th asynchronous base 
station, 

T is a reference time of an asynchronous base 
30 station, and 

^offset.1 offset time designated from an up- 
per layer. 

19. The method as recited in claim 15, if there is a syn- 
35 chronous base station to be handed off, further 

comprising the step of perfomiing a handoff to cor- 
responding synchronous base station to be handed 
off. 

^0 20. The method as recited in claim 1 5, wherein the step 

f) includes the steps of: 

f1) transmitting a power monitoring command 
and the Infomiation associated with the ^n- 
45 chronous base station from the asynchronous 

base station to the dual-mode mobile station; 
f2) obtaining a power of a pilot channel of syn- 
chronous base stations in the neighbor list; and 
fS) reporting the pilot offset to the asynchronous 
50 base station. 

21 . The method as recited in claim 20, wherein the pow- 
er monitoring operation is perfonned during a com- 
pressed mode. 

55 

22. The method as recited in claim 15, wherein the step 

g) is perfonned by selecting one synchronous base 
station to be handed off by using a pilot channel sig- 
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nal having a maximum value. 

23. The method as recited in claim 15, wherein the step 
g) includes the steps of: 

g1 ) transmitting a handoff required message to 
a core network; and 

g2) transmitting a handoff request message to 
the synchronous base station to be handed off. 

24. The method as recited in claim 15, wherein the 
asynchronous base station Is a wideband code di- 
vision multiple access (W-CDMA) telecommunica- 
tion system. 

25. The method as recited in claim 15, wherein the syn- 
chronous base station is one of 2 generation (2G) 
system based on IS-95 and 3 generation (3G> sys- 
tem based on IS-2000. 

26. The method as recited in claim 15, wherein the re- 
ception means is an extended receiver, the extend- 
ed receiver Including: 

an external signal receiving means for receiv- 
ing a pilot signal and a Sync signal transmitted 
from the synchronous base station; 
an external signal decoding means for decod- 
ing the pilot signal and the Sync signal trans- 
mitted from the external signal receiving 
means, to output decoded signals to the asyn- 
chronous base station, wherein the decoded 
signals include a long code state, a neighbor 
list, and a time related infomiation of the syn- 
chronous base station; and 
a control means for controlling a status and an 
operation of the external signal receiving 
means and the extemal signal decoding means 
in response to a control signal outputted from 
the asynchronous base station. 

27. The method as recited in claim 15, wherein the re- 
ception means Is a global positioning system (GPS) 
signal receiver, the global positioning system (GPS) 
signal receiver including: 

an external signal receiving means for receiv- 
ing a GPS signal from a GPS satellite; 
an external signal decoding means for decod- 
ing the GPS signal to obtain a long code state 
and a time related information of the synchro- 
nous base station, wherein the long code state 
and the time related infonnation are transmitted 
to the asynchronous base station; and 
a control means for controlling a status and an 
operation of the external signal receiving 
means and the extemal signal decoding means 
in response to a control signal outputted from 



the asynchronous base station. 

28. The method as recited in claim 27, wherein the 
asynchronous base station obtains a neighbor list 

5 associated with synchronous base station from a 
core networlc connected with asynchronous base 
station. 

29. The method as recited in claim 15, wherein the de- 
10 coded signals are transmitted to the dual-mode mo- 
bite station over one of a broadcasting signal, a 
phasing signal, and a dedicated signal. 

30. The method as recited in claim 29, wherein the dual- 
's mode mobile station searches neighboring syn- 
chronous base station to be handed off by using the 
decoded signals. 

31. The method as recited in claim 15, wherein the 
^ asynchronous base station transmits a long code 

state to the dual-mode mobile station over an ac- 
quisition Indicator channel (AlCH). 

32. The method as recited in claim 31 , wherein the ac- 
25 quisition indicator channel (AlCH) includes 15 ac- 
cess slots in 2 frames, each slot having 4 unused 
bits. 

33. The method as recited in claim 32, wherein the in- 
50 formation of the long code state is inserted into the 

acquisition indicator channel (AlCH) with acyclic re- 
dundancy check (CRC) code of 1 2 bits. 

34. The method as recited In claim 33, wherein the 
35 asynchronous base station transmits a long code 

state over a physical channel, the physical channel 
including a first portion for transmitting a pilot signal 
one time and a second portion for transmitting the 
long code state two times. 

40 

35. The method as recited in claim 34, wherein a meth- 
od for transmitting the long code state over the 
physical channel Includes the steps of: 

45 h) receiving a long code state of 50 bits through 

the physical channel, and adding a CRC code 
of 12 bits; 

i) perfomning a CRC coding operation to output 
a CRC-coded data of 62 bits; 
50 j) receiving the CRC-coded data and adding da- 

ta of 8 bits in a tail portion of the CRC-coded 
data to output a data of 70 bits; 
k) perfonning a convolution encoding to the da- 
ta of 70 bits to output a data of 140 bits; 
55 I) perfomilng an Interleaving operation to the 

data of 140 bits to output an interleaved long 
code state to the dual-mode mobile station ; and 
m) repeating the steps h) to I) two times. 
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